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FLUOROSCOPIC RADIATION
EXPOSURE
Tony Brown

OVERVIEW
• Radiation Physics Units
• Effects of Radiation
• SI Units and Equations
• Fluoroscopy and Clinical Application
• Project Limitations/Feedback
• References

PURPOSE
1. To provide a very basic foundational
understanding of radiation
2. To highlight specific terms and units that are often
convoluted in the literature
3. To present preliminary resident radiation
exposure findings and future directions

RADIATION PHYSICS UNITS 1-3
• Absorbed dose: energy absorbed per unit mass
• Gray (Gy) is an SI unit and is equivalent to 1 Joule/kg

• Equivalent dose: absorbed dose derivative weighted by the relative
effect of the type and energy of the radiation encountered
• 3 factors: absorbed dose, radiation type, exposed organs/tissues
• Used to establish dose limits for occupational exposures for deterministic
effects

• Effective dose: global sum of equivalent doses in exposed
organs/tissues
• Used to establish dose limits for occupational exposures for stochastic effects

RADIATION EFFECTS 1,4,5
• Deterministic effect: side effect of ionizing radiation that
occurs above a certain threshold
• Severity increases with increasing dose
• Effects do not occur if threshold is not met

• Stochastic effect: side effect of ionizing radiation that
occurs by chance
• Increasing dose increases the risk of developing effect; severity does
not change
• Used to form a cancer induction model

DETERMINISTIC EFFECT 6

STOCHASTIC EFFECT 5

THE SIEVERT 7,8
• Sievert (Sv): SI unit of dose equivalence that represents
stochastic effects of ionizing radiation
• Adjusted by a tissue weighting factor to account for differing
responses of different human tissues to ionizing radiation and the
differing effect of different forms of energies of this radiation

• Dose equivalence (HT): a measure of radiation dose to
tissue that factors in biological properties of differing
tissues
• HT = absorbed dose x radiation weighting factor

DOSE AREA PRODUCT METERS 9
• Dose/air-kerma area product
(DAP) is used for the assessment
of patient dose (C-arm radiation
calculation)
• Ionization chamber mounted on
the collimator of the X-ray tube
• Measured in units of Gy•cm2

• DAP can be converted to Sv using
conversion factors specified for
various imaging techniques and
tissues

INVERSE SQUARE LAW 1
• The intensity of radiation exposure is inversely
proportional to the distance from the source
• Intensity = 1/distance2

PRELIMINARY RESIDENT RADIATION
EXPOSURE DATA DURING SWALLOW STUDY
EVALUATIONS DURING PGY2

HYPOTHESES
1. The perceived amount of radiation exposure is
likely higher than estimated
2. Health care personnel not equipped with leaded
glasses are at increased risk for eye damage and
developing cataracts
3. Badge data is either non-existent or unreliable

QUESTIONS/FEEDBACK?
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IONIZING QUANTITIES AND UNITS

